Noise Control by Oviatt Jr., Alfred E.

What is noise? It may be your neighbor's lawn 
mower, a low-flying aircraft, a dripping faucet, a 
baby's cry, or someone else's choice of music. 
Noise is unwanted sound. Many sounds are de-
sirable-music (yours), conversation, warning sig-
nals, and the soothing background sounds of wind, 
waves, and people. The problem is to contrml noise 
without eliminating sound. 
Noise is a vibration in the air (or some other 
material). It begins at a source and follows various 
paths to the receiver-our ear. Sometimes the source 
can be cut off or reduced in volume. Most often, 
noise is controlled along its path to the ear by 
interrupting that path, making it longer, or reduc-
ing the amount of sound reflected from various 
surfaces. Noise can be controlled at the receiver 
by blocking it with ear plugs, or masking it with 
other background sounds. 
Noise can be controlled in the home. Here are 
some effective ways: 
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Plan for It 
Whether building a new home or buying an older 
home, consider its location carefully. Consider its 
distance from and relation to possible noise sources: 
What patterns of transportation are near it? You 
need not be near an airport to hear aircraft noise. 
Planes in a traffic pattern can be a problem up to 
15 miles from the airport. Trucks on an elevated 
expressway drone on through the night. If the 
expressway is below ground level or hills and 
buildings block it from view, the noise may be 
greatly reduced. Ask your prospective neighbors 
about any local noise problems. Keep your distance 
from known noise sources. Sound fades with 
distance. 
Sound can be reflected by hard surfaces, such 
as walls, other buildings, or hills. A barrier close 
to the noise source or receiver is often quite 
effective. However, it must be between the source 
A berm or several rows of dense foliage will help 
deflect and absorb sound from a noise source such 
as a highway. 
and the receiver, or it may reinforce the noise by 
reflecting it back to the receiver. The surfaces of 
the house will reflect and absorb some outside 
noise, but loud noises will come through at un-
wanted levels. Houses built with double walls, 
super-insulation, and triple glazing will reduce 
sound transmission greatly. 
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In site planning, it is preferable that the long 
side of the buildings are perpendicular to the noise 
source. Any courtyards or patios should be on the 
side away from the source. Avoid placing buildings 
parallel to each other to reduce multiple reflections. 
Hiding a noise source with a hedge may have 
a psychological benefit, but the loudness will be 
The narrow dimension of a building should face the 
major noise source to minimize noise problems. 
Casement windows opening in opposite directions 
can reflect sound from one room to another. Windows 
swinging the same direction reflect sound away. 
FS.O Noise Control 
affected very little. Plantings do absorb sound 
slightly, and can reduce reflected sounds between 
buildings or within a courtyard. Scattered· shrubs, 
a continuous row of trees, or a hedge do not help 
much. It takes a dense forest, at least 25 to 50 
feet deep, or a solid fence, to reduce noise notice-
ably. 
A courtyard facing a noise source reflects the noise 
to all parts of the building. This type of siting should 
be avoided. 
Ordinary doors and windows do little to stop 
sound. Avoid using them on the noisy side of the 
building as much a possible. Tightly sealed doors 
and windows can be adequate in some cases. 
Casement windows should swing from the same 
side, or they may provide a reflected sound path 
between two rooms. 
Interior Planning 
The design and layout of your home can do much 
to control noise, often without additional cost. 
Good design practices can reduce noise problems 
greatly: 
e locate quiet spaces (study, living, sleeping rooms) 
away from any disturbing noise source. 
e locate the less critical spaces (kitchen, bath-
rooms, utility room) on the noisy side. 
e locate internal noise-producing areas away from 
the quiet spaces, both horizontally and verti-
cally. 
e spaces with mechanical equipment are best 
located on an outside wall. 
e plumbing risers and stacks to fixtures on the 
upper floors should not go through walls of 
quiet spaces. 
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Buffers can reduce noise transfer between spaces. 
A bookcase or storage wall will help isolate a 
bedroom or study that adjoins a living space. A 
closet will reduce noise between rooms, if the 
doors are kept closed. Back-to-back closets are 
better. Doors opening into a hallway should be 
staggered, not located opposite each other. 
Sound Absorbers 
Some materials absorb sound well. Sound striking 
them is absorbed and changed to heat rather than 
being reflected. Typical absorbers are rugs, acoust-
ical ceiling tile, clothing, and mineral wool. While 
sound absorbers can be useful in controlling noise 
within a space, they do not reduce noise transfer 
to adjoining rooms. 
Most residential spaces do not need specially 
applied sound absorbers. The spaces are usually 
small, and some reflection does not change the 
sound quality as it might in a concert hall. 
Absorptive material placed within a heating 
duct can help reduce transmitted sounds. Surface-
mounted tiles on the walls and ceiling can reduce 
the clatter or machine noise in the kitchen or 
laundry. Too much sound absorption is not desir-
able, since low background sounds are useful to 
mask noise from other areas in the house. 
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With proper planning, the house can be zoned for 
noise control. Note that in this plan the mechanical 
and utility room is on an outside wall, the group 
area is separated from the sleeping area, and the 
sleeping area is buffered from the dressing area by 
closets. 
Reducing Sound Transmission 
Construction elements can be used to reduce the 
sound transmission between spaces. While no 
practical construction can stop all sound trans-
mission, some materials and assemblies are quite 
effective. Materials that reduce sound transmission 
are very different from materials which absorb 
sound. Two different methods can be used. 
Sound is reflected from hard surfaces almost undiminished. Soft surfaces absorb part of the sound and 
reflect the remainder. Thus, a kitchen, with hard-surfaced walls, floor, and ceiling, seems noisy, while a 
sound source of the same intensity in a living room is acceptable because much of the sound is absorbed 
by the rug and furnishings and less is reflected to the ear. 
Page 4 University of Illinois SHC-BRC 
e Provide a heavy, tightly-sealed surface, such as 
a masonry wall, painted or plastered on both 
sides to fill all holes, which will both reflect 
sound and resist the vibration that transmits 
sound. 
e Use lighter-weight construction, such as a wood 
stud wall, but isolate the surfaces. For example, 
the two faces of a standard wood stud wall can 
be isolated from each other by mounting one 
face on special spring clips called resilient chan-
nels, or by interrupting the vibration path with 
A plain stud wall with gypsum drywall on both 
sides has an STC rating of 32-36. Adding a second 
layer of gypsum drywall to each side will raise it to 
38-41. 
A single stud wall with sound deadening board under 
gypsum drywall on one side and gypsum drywall 
on resilient channels on the other has an STC rating 
of 44 to 47. 
A combination of suspended £eilings and partitions 
which do not reach the bottom of the floor above 
provide no sound privacy and make many work areas 
uncomfortable. 
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a soft rna terial such as sound deadening board. 
If the wall is filled with a sound -absorbing 
material such as fiberglass insulation, sound 
transmission will be further reduced. 
e Party walls between apartments are a special 
problem and should use this construction, since 
we tend to be more tolerant of the noise made 
within our own living unit than noise made by 
our neighbors. Special construction may also 
be needed for walls between noisy areas such 
as playrooms and a quiet bedroom. 
A double stud wall on separate plates has an STC 
rating of 42 to 44. If insulation is added in one of 
the walls, it goes up to STC 50-53. 
A staggered stud wall on a common plate with sound 
deadening board under gypsum drywall on one side 
has an STC rating of 44-46. Adding insulation will 
raise it to 46-50. 
Special types of construction can interrupt the 
path of sound. However, sound, like water, follows 
the easiest path. If there is a path over, under, or 
around a barrier, the barrier can become useless. 
These paths often exist in attics, basements, and 
crawl spaces. 
e Common examples of unintentional sound paths 
are cracks at the top or bottom of a wall, 
electrical outlets or recessed cabinets back-to-
hack or installed in the same stud space, heating 
ducts, or through attics, crawl spaces, or base-
ments. A sound barrier can be effective only if 
all possible alternate paths are blocked or sealed. 
e A very small crack under or around a door or 
window increases the sound transmission sig-
nificantly. 
e Doors and windows, even tightly sealed ones, 
are a much better sound path than an isolating 
wall. Sound transmission through windows can 
be reduced by using more than one pane of 
glass. Transmission is reduced further if the 
panes are of a different thickness. 
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Sound transmission caused by impacts is difficult 
to con trot especially between floors which separate 
spaces vertically. "Waiting for the other shoe to 
drop" is an expression that must have been in-
vented by an apartment dweller in a building with 
poor floor construction. 
e Impact noise on floors is best controlled by a 
combination of heavy, sealed construction, such 
as a 11h" concrete overlay, cushioning of the 
floor with pad and carpeting, and mounting of 
the ceiling surface on spring clips or resilient 
channels. Other structure-borne noises may re-
quire the services of an expert to analyze and 
recommend corrective measures. 
e Heating and cooling equipment is a major noise 
source within the house. It should be chosen 
carefully, and installed to minimize sound trans-
mitted through the ductwork and from the 
furnace itself. If the furnace is in a closet in the 
living area, the closet walls should be of ma-
sonry construction or have the finish materials 
mounted on resilient channels. A solid-core 
wood or insulated metal door should be used, 
tightly weatherstripped. Combustion air should 
be taken from the attic or crawl space, not 
through wall or door louvers from the living 
area. The return air duct and plenum should 
be lined with acoustic material to absorb the 
fan noise. Canvas connectors should be used 
in the ducts to prevent vibration from the 
furnace from being transmitted to metal ducts. 
The furnace itself should be supported on vi-
bration isolating pads, and the openings around 
duct and pipe penetrations sealed tightly. 
e Duct openings to different rooms should not be 
directly opposite each other. Sound-absorbing 
ducts or duct liners should be used. Ducts 
should be sized to avoid air velocities of more 
than 1000 feet per minute, which create noise 
in the ducts and at the outlet grilles. All open-
ings necessary for ductwork to pass through 
the structure between living units must be tightly 
sealed. 
e Return air grilles located near the furnace fan 
should be acoustically treated. Duct hangers 
should be lined with resilient material. 
e Piping for hydronic heating systems should be 
wrapped with fibrous material for insulation 
and to reduce vibration. Flexible couplings 
should be used to isolate piping where it passes 
through party walls, and all openings around 
the pipes should be sealed. Pipes should be 
sized to limit the speed of flow, and provisions 
must be made for venting of any air which 
might .get into the system. 
Page 6 
A floor-ceiling structure having carpet, pad, plywood 
subfloor, and ceiling gypsum board supported on 
resilient channels has an STC rating of 46 to 48. 
A floor-ceiling structure having carpet, pad, plywood 
subfloor, and the ceiling finish supported on separate 
ceiling joists has an STC rating of 51. The insulation 
need be only 2-3 inches thick. 
Ventilation ducts from adjoining living spaces should 
be installed in separate stud spaces. Common ven-
tilation ducts are excellent conductors of noise. 
e If a steam system is used, all pipes must be 
properly sloped to prevent water traps. These 
are the cause of the machine-gun-like sounds 
from improperly installed systems. 
e Ventilation ducts from kitchens and baths in 
multiple-unit buildings can also cause problems. 
Avoid common vents for separate apartments. 
Ducts should be lined with absorptive material 
for six feet or more to absorb sound (except 
kitchen vents, which might accumulate grease). 
If possible, avoid having ducts or pipes pass 
through party walls or floors. If necessary, seal 
all openings around the ducts with a resilient 
material to isolate them from the structure. 
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Structure-borne noise between units of a multi-
unit building can be reduced by avoiding any 
structural members which extend from one unit 
to another. This is done by leaving a space between 
the sides and ends of joists, and leaving a break 
in the subfloors at the party walls. Platform fram-
ing is better than balloon framing, since the studs 
are interrupted at each floor. 
Balloon framing has continuous stud spaces extend-
ing from one floor to another, transmitting sound 
freely . 
Platform framing blocks the wall cavities at each 
floor, reducing vertical sound transmission. 
The bathroom presents special prob-
lems-especially back-to-hack baths in multi-family 
buildings. The door should seal tightly-weath-
erstripping works well. The tub or shower unit 
should be mounted on a resilient base, and the 
wall finish material should extend behind them. 
If medicine cabinets must be installed back-to-back, 
either surface-mounted cabinets should be used or a 
tightly fitted layer of gypsum drywall installed to 
separate the cabinets. 
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Mechanical equipment can be a major source 
of structure-borne noise. Choose equipment which 
is as quiet and vibration-free as is feasible. It 
should be isolated from the structure with pads 
or special mountings. It can be surrounded with 
cabinets or walls, or a box lined with sound-
absorptive material. 
Quiet areas of the house should be located away 
from noisy utility rooms and mechanical equipment. 
e Back-to-back medicine cabinets or electrical out-
lets provide a good path for sound travel. If it 
is not possible to locate medicine cabinets and 
electrical boxes in separate stud spaces for each 
bath, the cabinets should be surface-mounted 
and the wall between them filled with insula-
tion. If they must be recessed, a gypsum board 
barrier should be installed between them. 
Electrical outlets or other openings installed back-
to-back can destroy the effectiveness of an excellent 
wall. 
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Measuring Sound 
Sound is measured in units called decibels. An 
increase of 10 decibels means that the sound 
intensity is ten times as great as before. To the 
ear, the effect is a sound judged twice as loud. 
The human ear can hear from 1 to 120 deci-
bels-from the slightest rustle of leaves to the 
earth -shaking roar of a rocket engine-a sound 
a million million times as intense. At 120 dec-
Masking Sound 
Complete silence seldom exists on our earth. A 
chamber deep in the earth, such as Carlsbad 
Caverns, is near to complete silence-no light; no 
life; no wind or water; no temperature change; no 
movement. Most of us would not like to be there 
alone for very long. Quiet is pleasant, but silence 
is not. The normal low-level sounds of life around 
us are welcome sounds. The level of background 
sounds varies at different times and places. Sound 
levels may be high in the city at noon, and low 
in the country at night. 
We become accustomed to the sound level in 
our environment. We are no longer conscious of 
sounds. This background sound masks unwanted 
noises, reducing their level in our consciousness. 
Background sound can supplement sound absorp-
tion and sound isolation in reducing the effect of 
noise. Soft music in a restaurant can mask the 
clatter of dishes or nearby conversation. A fountain 
may mask the noise of nearby traffic. A fan can 
block the noise coming from a neighboring apart-
ment. Allowing some exterior noise to provide 
masking can make it feasible to use less expensive 
construction in some cases. 
You can have a quiet, healthful home by con-
trolling sound. Remember, noise can be reduced 
or eliminated at the source, interrupted along its 
path to your ear, or masked by pleasant sound-all 
preferable to ear plugs. 
Sound Transmission Class 
The ability of various types of construction to 
resist the transmission of sound is rated by 
Sound Transmission Class. For instance, a wall 
having an STC of 30 would be capable of 
reducing a noise level of 70 decibels to 40 
decibels on the other side of the wall. A con-
ventional 2x4 stud wall with 1h" gypsum board 
drywall on both sides has an STC of 36. This 
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ibels, the sound can be felt. A whisper may be 
about 15 decibels, an average sleeping room 
about 25 decibels, ordinary conversation 57 
decibels, heavy street traffic 78 decibels, and a 
jet aircraft up to 140 decibels. Ear protection is 
needed at that level to prevent permanent hear-
ing loss if the sound persists for more than a 
few seconds. The average residence should have 
a sound level between 30 and 50 decibels. 
Additional information on specific ways to con-
trol sound in various circumstances is available in 
" Quieting: A Practical Guide to Noise Control", 
by Berendt and Corliss, National Bureau of Stand-
ards Handbook No. 119. 1976. Available from the 
Superintendent of Documents, U. S. Government 
Printing Office, Washington, D.C. 20402. 
Assaulted by external sources of noise, some build-
ings will never provide noise-free interiors. A pleas-
ant sound, such as a radio, can help mask unwanted 
noise. 
is not adequate for good sound isolation. A 
double stud wall with sound deadening board 
under the gypsum drywall on both sides has 
an STC of about 50, which can provide good 
sound isolation. However, this wall can be 
reduced in effectiveness to less than a standard 
2x4 wall by installing back-to-hack electrical 
outlets in it. 
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